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(54) AUTOMATIC EQUALIZER 

(57)Abstract: 

PURPOSE: To acquire an equalized signal of high precision by keeping 
the precision of error correction of a tap coefficient high even in the 
case of the use of an extrahigh-speed modem where the number of taps 
is very large. 

CONSTITUTION: An equalizing operation part 1 having plural delay parts, 
a tap coefficient multiplication part, ana a sum total operation part and a 
tap coefficient error correction part 2 which corrects the error about 
the tap coefficient for the equalizing operation part 1 based on the 
equalizer input and the equalizer output are provided, and an input level 
setting part 3 is provided which sets the input signal to the equalizing 
operation part 1 and that to the tap coefficient error correction part 2 
to levels different from each other. 
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bTHJ2rr**>©T**. +^'JT^ttjaP8 Ott, 

[0 0 3 3] hU-->^7 i -^*ftai8P8 2tl KU- 
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[0041] $-$\ bis, i6«*^B^o- mmmtL 

mfcSStV^CIt^&S) 6 011 A*l/^^gP6 
0 1, ^b§§^gP6 0 2, ?v7&Ml"OlsffiiE&6 
0 3R^^^^S5S«IEgi5 6 0 4«^tlTl> 
So gi6fij«$ijffllgl5 (AGO 5 8(1 m4\ZX 

mmLTc : b<D£\5ime)%<D-c$>K>. mnmfeffi6 i«. 

134 JCi5ttSg!W£2B6 4 Ai$)C«^g|56 4 Bfr<b&S 

stiacm^fij^aEJcffi^-rsfcwT'feSo ^c*5> 605 

(iiP^HT^O, «^»£gB6 lCDAtti^ffi^ (5*- 

ffilEffl6 0 4<Dfzl&<Dmmm i % (I7-B £f#S*>© 
T&So 

[0 0 4 2] CiT, Xtl]y^jm^6 0 1 tt, «WL 
«#g|56 0 2^©A^«^l/^;l/t«jzET-S)^^7 P «ia: 
^M«IEg|56 0 4^©A^«^l/'<;i/<h^S^ofcU'^ 
JHr^-rSt>©T, »KgP6 0 1 0T?A^m^*2^ 

»6 0 11K«fc9 1/X (fc£U X>1) SfftJTrs 

So 06 fc&t^Ttt, iH^gg6 0 1 lCiOA^ 
«^fc2*LT*S££nSffl* rx=8j tbT^So £ 
fz, 6 0 1 2 tt*Pffg§T&S^. £CD*P»g§6 0 1 2 T 

tt, A^?i/^;n§:^gl56 o i©*g:§§6 01 naoi 

/8#SlgE£nfcA^fI^»c#LTAa6$&Ii (RN) *» 

[0 0 4 3] ^etC, ^<b1[g?g|56 0 2tt. A^lU^^ 
125£gB6 0 l^CDA^f-Sfi:. fVfm&U'OimiE 
95 6 0 SfrZVWMffiTEm^t&m^TAtimmzttL 

xmit mm) ^mt%<nx\ m6\z^-t&?\z. *n 

•e*tl6 3f@Og5ffigB (T) 1C~63C, 1D~63 
D, 6 4m<£>?v7%%iimWffll E~6 4ERU^m. 
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©gB6 0 2 1 £WLT«tJ&£*VT^So 
[0 0 4 4] i^T, jIM9$1 C~6 3CIJ, AtliM^ 

6 3 E^tl^nmtl-r^h'DX&K). SM3nD~6 

3 Dd xi]U^om^6 o i iz^D^^nmnu 

jgM^iSLT^2E-rs^->^^M«iE^6 0 4^fB 

^rsfcoT^So oso, A^ji/^;na^6 o it 

^•lK$nfc^^^«^MfflIEg|5 6 0 4^©ff^#. II 
fbif^#g|56 0 lT<D®MgKl C~6 3 CfCiSA^fl^f 

6 0 4^#y&£*lSJ:'5J;:fcoT^So 
[0 0 4 5] ftt, iS7y^|gc^gPl E~6 3E 
tt. 3MgPl D~6 3DTiffl^iIM$nfc§A^)«^ 
t, t*KB-rS^^y^|fc^^«iEgB6 0 3*»6«D#R 

356 0 2 ltt. &9v7mtmffi. \ E-6 4ETSI 

MSI^6 4ETI1 A^ff^cDfttoOtLT© 
"0" ^5/^«»U^;i/»iEa56 0 3*^O««*l 

[0 0 4 6] i5'-y7 p ^U^;UffiIEgB6 0 3tt. 

«HfcS§6 Oi#0JH7 , y'f 1 ti.Ti:^S<i;-5 Id, 
^ ^«^M«IEgP 6 0 4 CDtti^j S 
©T06(:^-r«t5»r, (nT) 1G~64G, 

jfjP^Sil H~6 4H, 1 J~64 JWi^lK~6 
4K-e^^nT^D. *-y^$C§^*§jEg&6 0 4 CD 

m^i, «^u^;i/*iss-rsfej6cD^-^" alpha" t 
^?nir§§i k~6 4Ktif$n, ^-cDtb^iiaM^i 
g~6 4GTa3s$nfcji*coT J -^t^ m^. JPS 

§§1 J~6 4 JTiPm^tlS^itctO^^n. iJ'-y 

■/m$mmi&iEW6 o 4com*w^<;u^iE$nsj;3 

(r^CoT^So fi*3, *PgCg§lH~6 4HTtt. *P#gi 
1 J ~6 4 J COtb^tC*fLT3tL«6MS (RN) &ffi.2tl 
Scfc-5tC^oTt^So 
[0 0 4 7] ^-y^^^IE^e 0 4tt, 

o i icj;Dm^u-^^M$nsBfi<DA^i/ 
^;^sg56 o ifrt><»Atimmi. m^n^6 i<d 

Atii^^tP@§§6 0 5TftW (M^) TSChfCcfcO 

^[©^6 0 2^.ffi^LT^b§§iR^6 0 2CDfc#>C0^ 

[0 0 4 8] Z\<DfzSb. Z\(D^ yV%WmmmiE^Q 0 
4tt. El 6 IC^-T i 5 (C, (nT) 1L~6 4 

L, AP^E§§1 M~6 4M, 1 N~6 4 NS.^^i§ 1 P 

~6 4PTM5nx*>f). m^nm^e KDxmtim 
^\zKLTffim&MTz£\z£iom<z>nfzmmmn m 
5mm) t. At}U^.)u^me o lfrzoxtim^t 
t>mn%§i p~6 4PTS»^n, ^-cotB^taM^i 

L~6 4 LTrilM^nfciaScox-^i^. Wi^, Jjd^e 



# 

SI N~6 4NTiDj*£n*;ii:f::J:D«fl-;*n» 9y 

5i5(IftoT^li. &*3, fin^ggl M~6 4MT?fe. 
JP#§§1 J-6 4J0ttlAl:»l/TA 1 »jBI (RN) fl« 
fl$SttS«fc-5K:fc:oTtr>.5. 

[0 0 4 9] j^T. ±m<DZ£<mi8.t£nttftW<D£ 
■MHb»6 0©ftf^K:"3V»TffJiW6. sr. 
$"JtSPg|55 8 (®5#R8) *5HJ*SnstfAOSfifl 

tt, A#WS;H83£ffl56 0 lT2«$ct;::frft£tU — 
Scorns U^;UTiKlg(5 1 C~6 3 C(C=fcO, 
JB5fc. 3BI*nT^yy«BttWHiiE«6 0 4'^iB»a 

*u ffi^««»:g§6 0 i iTi/8^*#$n^.^t(c 
■«fcD«^U"UkWHE*n, *p»§§6 o 1 2-cjitbmm 
tmtEtiTfr s . ^tven* y i e ~ 6 3 

E^aj^n-s. 

[0 0 5 0] A*U^JH93tlS6 0 1 CiOA 

6 0 2^-©ffi^(C-p^TC0U^J|/^ igj^gg (U-^JU^ 

sg© 6 o 1 1 Kcto. ffis^tc QKbttSdrase 02-\ 

OX*«*U^t^y^«WW6«iE«6 0 4-mZ>A 

[0 0 5 1] f?T. •fcHfldnB6 0 2T©^kJfta 
£*y7«R«SB!iIEW6 0 4TCDlHM*iilB!ig<h»c^ 

(fclAtf, 2 8 . 8kbps) <Z5g«g&2 2 

flS» 6 0 ©*£fc t>, * y ^fflRKSttiEB 6 0 4 

»*«JMiiiE»a«!)iii**«"3ct3&«r**. 

[0 0 5 2] Z.Z.T\ COH6>fTtt, SSSI60 11 
T 1/8 4:t»3lt**A*«*C*fLT*JfSn*«t'5» 

j£3nTv»aa*, ^co»#s§6 o i l-nommmt. m. 

ft*»»6 0 2 1©[KA, «Wtf§6 0©ttWj® 

RSHliiEK&Bfcey httflE (?y?fMMR&MUEflS6 
0 4^©AAflfERR, ER I CD&Stf? h») £5t 

«L5s«t5f*aasesnT*$t). -tone*, 
[0053] tut>*>. a7tc^rj;e>tc. «Wb«6 0 

fctt, ^©¥^A#l^;MC*]LTS/NJt, kVhi 

i"*;nB^a<#aEr*©T. ^nts^T, agietinE 

(09*. tf, r- i 5 ± l d bj ) ftftKMe o 2 
ITCfcJffcigUfc (EQL SfcHrtfrUMI©) ft-^u- 

^ (#j>ui. r-33±idBj ) -e-n-etx^ 

y ?fllftK2ttiE* 6 0 4 t^^SB 6 0 2 1 (** 
g§lE~6 3E) ^(DAJliSmztiZJ:? IZ. ATJl^ 

;na«ffl5 6 o i<Dmws6 o 1 lornm-m a/8) a* 
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[0 0 5 4] C©E17tC*5^T. «<£^S&S« 

ft^OS/N tfctt, W&<DT^n9— >^fc(EYE^b) € 
2 5%t#^.-5t, 60. 20-8. 64=51. 56dB, r&fr^ *<J 

5 2 d B£U:£&.6. ££f$ftlttg& (2) 6 0 2 1® 

«Ttt. *?:/fMfcSJHB3 2E) ©|RJMfi£l. 0 
4, ^y^»*6 3^*y^if4t, 8?P«*»6 0 2 
1 ©ffiTjOtf-^fflfct. A#«^CDfcf-#ffi©16fg(1.0 
4 X 63/2/2=1 6. 38) ^tM^mtft^T^Sui^ 

(e-i/ 77^ ^-12dB) LfcttftQ. 00&«*.&»*n« 

[0 0 5 5] fi£oT, 9 y ?flft®tt#tJI#&ft Lfc <h 

fc, 7J- 2.00£&ofc#&-C 
*>, «Kta*T»S»»«i(W6 0 2 l©(±}^ffitt. 1. 
43X2=2. 86<4.0 T~&2>fztb. ~s7, : rI*±.V>WmZtS. 
Iri. A*, 01 nc:Tffj£l,fc«fc5fc\ 

6 0^©A*m^-^T$)oitfcJ6, £©«fc3&M! 

[0 0 5 6] £T, iOi'SJC,- A*^;na 

£gB6 0 1 (*#g§6 0 11) T. A*«^U^;U (- 

1 5 ± 1 d B) £\Z&ts;Z>mm"<)l (- 3 3 ± 1 d 
B) t^S£*lfda^-tt, &iiMg&lD~6 3DT11 
*«l6SnT*v 1 E~6 3E^ttJ^j^n, 

#*v7«R*irail E~6 3ET. 
«jE95 6 0 3^6<O#m*t*IICSnfc«, i^fnS5#g|5 
6 0 2 lT^^yMSSSl E~6 3ECD£t};f>£T 

[0 0 5 7] -^CD^, ^WSI^a56 0 2 111 *$?g§6 
0 2 2TSS [2 (ASL) X4, OtO. 2 4 *«* 

ff) sn. in#f§6 o 2 3T3ti*ffls (rn) 
T^km^ffi^#ij^6 1 (0 5#H!) -.m^j^n 

*. 7^*3. Z\<D£Z, 9 yZfte&mW&e 4Et(t A 
#{t#CDtt*>DK: r /3= 00020 +jOj t^^f— 9 9 
y^«»U^;HiiEfflJ6 0 3©UJ* (^-^) i^*^ 
LT» CKOt'— ^*i®fP«H[ffi6 0 2 l^A^r-S^t 

«fc o . ^kii 6 o \zisii2,mmffimz&wj: \ty v m 

6 0 3**6* 6 4E'\©7 ; -^{r«. iJ' 
y y«»KiS*tiE« 6 0 4tC*5^T, A^jffi^- (AG 
R, AG I) (Dftt)KHZ. T r = 010000 +j0 J SSf 
-^^*^§§6 4PT^Mft^- (ERR, ERI) 

or-^^n^ns. " 000020", " 010000 "tt, }g 

[0 0 5 8] iC^5T% iJEOft^y^fiiScSJiapi E 
-6 4 ETA*(B^t*ilC*n*iJ'y^«»cU'^;HiiE 
g)5 6 0 3 <7>ttS2)ffi-Sf «. «fb8S6 0 (i^W^g|?6 0 2 



# 

i) (Dmt>fr*>mnnm&6 1 msmm) s^lt** 

&nSBI3Sfll^ (I7-:ERR, ERI) 

[0 0 5 9] Cut, *^ESfi«CD«k'5tC, fiaa£8X£S0! 
X.&2 8. 8 k b p s t^SjSSjI^rrA©^^ 2 

e2ljSS^9. 6kbpsXlil4. 4kb 
p s&£©— JttW^C^AfCtfc^T. T-fA^ — >±© 

<&-5 (COHI8IC*3^T«, 0.015625) „ 
[0 0 6 0] £©*£*, (ERR, ERI) \Z 

&mit\£y h&rfz.nizfoCTtmjQ-rzotzw. Attn 

Ktt, JKf©¥*5l" , yH£ "N" . JKF©l£— *:7r* 
^-5rl2dBtT^)t. N=0. 01 5625/4 (25*) /4(12dB) =0.00 
09765625 (-60. 20dBm) £&-3©T CffafSU "255K" ttT 

w*->&fc<Dmmmzm?) , mmm^ (err, 

ERI) ©i&^k'-y b&nte. 2/0.0009765625 X2=40 
96. ^S012bi t foT. (ER 

R, ERI) fit, *y:/f6R«ieaUE«6 0 4'V7>r- 
KA*-y^;*n<S>2;T. H© 1 2 b i t <ht^3 Ify hffig. 

[0 0 6 1] @6IC^-Tcfc5tC, ZCDWMm 

f (ERR, ERI) *t, ^y^«»R36*|jE«6 0 4 

4TB. A73l"^I^/£g&6 0 1 TflflESnfcAaflW 

C~6 3CTl«^ilM$tlfe&«^i:. Sl&te^ (ER 

r, eri) tifi&fm& i p~ 6 3 PT^n-ents 
*©m#<tsH^i L~6 4LT»BSftifc»ic 
(Of-^tifl, Hi*. JnlM§iN~6 4NTM¥£*it 
W»$n^>c:t{cj:o. ^y^«»u^;p»iE»6 o 3 
^mtm&& 602 ©&;? ? -jmnkmnw 1 e ~ 6 3 e 

©&#©«&*iiEte#a«»S*T.-5. 
[0 0 6 2] -E-LT. *-^«JSWiEi»6 0 3T? 
^0^»yy«*«36»iEW6 0 4*>60RISi«IE« 

HTSfe*©? 5 —^" ALPHA" t*»*JH§ 1 K~ 6 4 KT 

sussn. ^©ffi^ta^i g~6 4G-caM$n>t 
jgS©^— ^ iDS#i 1 j ~ 6 4 j -r*ol£$ 

nr«»$n5iti:«k»), *wfc«»*«6 0 2©#* 

y:7«»3IIJKRl E~6 3 E^O&JlWVtfi. 
6 0 >& 1 WTi^*ct3*IIESnS. 

[0 0 6 3] -irLT. ^®^«y^«»U^HfiEa56 0 
3 T U^J|/»jE$nfcK*»iE«^*«. 9fl3gftl|£tt 6 
0 2<0^y7fMSrSJM81 E~6 3 E^StlSCt 
(Ccfc 0 . 6 0 <0)V—-f^ >tf 1 iilTfcftfcftfc 
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[0 0 6 4] Z\Z\X\ ±SBO«^U^;H£ilSrr*fc«> 
CD? — ^" ALPHA" ©5Ri*7jt-D^T. HI 9 104 
ffltvT, Jy.Tfca!-^-g)„ 0 9fC*5^T. 0 6 4>® 

^tH— o^ara— 0 9 \z^? 

=fc5L:, iBffigRl CROtSMgpiD^CDA^S:, *ti-f 
n "E" , "X" . «#f!|3tffl5 6 lfc«k**PJj£»©X7 

- (MS) ss. #jx.tf. ae=i.o tisse-rst, 
^■iftSku^nSiEWe 0 3 ©#»#§§ 1 k~6 4 0>e. 

AC = AE X2 Q XE Xm X ALPHA 

= 2 Q XE * Xm X ALPHA • • • • (1) 

u ^mmmx-it. 6 4? v -ymiEco 5 ->>#jMpi^t 

SrfTfc?©"?. m=5T$>-5o 

[0 0 6 5] T^t. £©£#©ttSl8aWP6 0 2 1© 
tB7Jii^AZ«. WfcS©*y;7*&n 
AS = E AC XX = n AC XX 
= nX2 Q XE Xm X ALPHA XX 
= nX2 Q XE Xm X ALPHA XE/8 ( YX=E/8 ) 
= nX2 Q XE 2 Xm X ALPHA/8 
= nX2 Q Xm XALPHA/8 XE 2 (2) 

[0 0 6 6] fiEoT, «*|«j£«6 l^©A#t|§#$ 
«. 

$ =ASX 16=16 Xn X2 Q Xm X ALPHA/ 8 • E 2 
=2nm X2 Q X ALPHA XE 2 • • • • (3) 
t&SdtJ&tto^S. -^LT. £©£#, "ALPHA" ©fit 
fit. ^1 0fcjjVr«fc5fc. 2 3)e3dVfi|S6 0 3 1, iftlSSg 
6032~6035, 2jn#§§6 036~6039, U5 
(LM) 6 040&Z>*33ggf$ (T, CTEQL) 6 

04 l-rflt/^n^mssfCektK ^bi§6 o^©A7am 

^ (AGR, AG I) fc»^*Tftj££ft*J:3te;&:-3 
T^-2>o r/ife^. A^«^L-^;U r-i 5dBmj © 
««ffl[*2*Lfc« C I -15dBm I 2 =(10 -15/20) 2 =0 . 0 31 
622776 000818 ] MW^6 0 3 6^©#Bg«^ (R 
e f ) iLTfflK ®Mg|5 (T) 6 0 4 1 ©A^Jffltr 
"X" . ajattS"CTEQL"i-r*£> 
X 2 • CTEQL = 0.031622776 • • • • (4) 

ffiot, *#§§6 0 3 4T"*gC$n^ "a" . 
RtX*IWg6 0 3 5T°mWZft% "ALP1" ^#«{CAtl 
St, "ALPHA" tt, 
ALPHA = CTEQL X 0. 5X ALP1 
= 0. 031622776/E 2 xl/2 XALP1 • • • • (5) 

[0 0 6 7] uuT. «9Hfc«6 OtfWU-^yOtt. 
"1" OTTJ65Wfe5fflT, W^Ltt. JU—jy-f 
>«rl.00ii-r-2><t:, ft **J^»6 1 ^©A**»$*» 

$ = 2nmX2 Q X0. 031622776 Xl/2 XALP1 



= nmX2 Q XO. 031622776 XALP1 
= 1 (6) 

£©iK*, 

ALP1 = 1/ nmX2 Q X0.031622776 .... (7) 
tftS. -^LT, COS (7) £3£ (5) tlCioT. 

^ffiftRKttjEffie 0 4©ttJ* W*;H£ltIE?-.5;fc«> 
(73" ALPHA" «»»SnS. OJO, 5£ (5) ROCSC (7) 

6 0 3(1 ^ftS§6 O^-CDA^ft^ (AGR, AG I ) 
KlStJS. 5.-3, ^fc§§6 0©^y^ifr£#*LT> 9 
y:/««HSiltlE«6 0 4©ffl*U'<ju*«iE-rsJ:5 
fC&oT^-5©T&-g>. &*5, 6 0 40(t U 5 y^— 

[0 0 6 8] ^©J;5{C. eSUlfiflE**2 8. 8 

kbps£V>5iBifiRt& ; E7\&©S«aB2 2 (B4# 

fig) cfflv»6fcaftic«b»6 0<D9vzfmmtialsT 
*>, KV4««*«o&*S. flmic. 4HbS6 0K:«(t 
Z>9y ^«*©«SlfijE*ff <t 5 £ £*«T#, iEfcfcS 
fc«#tf*»&naJ:3£fc5. ft*5, ^JfiWTifi^fc 
SiW¥ft:*6 0 tt, #Jx«. eSBS«**2 8 . 8 k b p 

f**eiWWfcJB6 0*. ^-f+XheSHniflDtT'A 
[0 0 6 9] 

SHffiE«^© A*«*» * JW:o fc u<*uncwe 

©* y ^"WacKtJV^TOttBSftMiET* d <t#T-#S© 

[0070] fit, A*u^;na^WT 
awaj^oAAfli^u^Pt^ y :/«rk*hiiie»^© 

[0 0 7 1] *fc, dCDi#^kg§tB^©^MaiEtC^ 
g&fc'y hffi«^5S«Uo«.d:5f-. «MfcSaSEaR^©fi 
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sat, A*u^;n93eatc*frts»KaRT»K*nA: 
K^UTiBiWKsnT^ * 7«a«n*iiEffl^tt*e 

^0A*i"f S >mt)t SnsOT. ^y^«»R 

*S <Bt#JH4) . 
[0 0 7 2] S&K. £©££. ^y^fkU^WtiE 

. £©«£r, <WS»^©A*« 

m<tm<D9yZf®L$:*2m.LX, 9y 

^«*K*iijEffl5©m* u^ueiniE-r* - 1 

«SHfc^<y^fC©R«fflIE^fifft5^t7&?T 
£3 (W*^6) . 
[H®©W¥ftK^] 

[01] *«MOJHl^nyj?BT»5. 

[02] *fmo—mMm\zfrfrz>3r>n >->xta 

[0 3] ^fSWO-^JfiWCBffiS^-r^Dy^HT?* 

[0 4 ] *5em<D-mteM<D&m&mm\z7K-?zfa y 9 
[05] ^BM(D-mmmtLx<Dsmmit^mf&^ 

m-$~7uy9mX'$>Z>. 

[0 6 ] *mmm<»nmmim<DmMmfc*7i??zru y 
9mx$>z>. 

[07] 3^iisfi^j©ei!>^bgg^©*jSA*u^;p*itt 

l^T37ci*©0T&-5. 

[0 8] **JS^©e»^bS§tci5^S7-f/i^->± 

[09] ***fi«©a«j*{b«©»f^*Kwr«fc«>© 

[010] *^jfi«©aiwffl:8i©aMP*iftM-rsfc«& 

[011] «e*©aidiwb«©»*«**-r^py^HT? 

[^©l«^] 
1 mimwi$ 

3 A^J U"<;H95£» 

4 ^yy«*U^;MtiE* 
10 *xh (a>tfi-^) 
12, 12' tfA 

1 4 T^-O^lel^ 
16A-16D iffl* 



(10) 
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2 0 
2 2 
2 4 
2 6 
2 8 

2 9 

3 0 

3 2 A 



7-T?P7 , Dt7tl-7h (MPU) 
xi^U^^A-yn-fcytJ- (DSP) 

32B Xi7^>^5 



3 4 A, 3 4B *fl#Wg|$ 
3 6 hl/'JX=l-h*^g|5 

3 8 A, 3 8 B M^fg^gP 

4 0 y P-AlHlgaP 



4 2 
4 4 
4 6 

4 8 

5 2 
5 4 
5 6 

5 8 

6 0 
6 1 
6 2 



7^-^ (ATT) 



gtt*ijf#a§wsB (ago 
iiiw?fc§§ (eqd 

*^<J7&*a*ftIEg& (CAPO 

6 4a lEwsar 

6 4B IfcffJ^ 

6 6 7 u-^mm^ 

6 8 A, 6 8 B «^«^g|5 



1G~64G, 1L~6 



1M- 



64M, 1N~6 
6 0 3 9 *03¥g§ 



7 0 A, 7 0 B 

7 2 a, 72B T^p^yy? 

8 0 *^U7&mgB (CD) 
8 2 bU-->if^-?%itii$£, (TRG) 
8 4 >/tJl^S£g)5 

8 4 A >/^x#tffig|$ 

8 6 5>^#JiHg|$ 

8 8 ^-fS^D^gP 

9 0 ^>-y- 

1C~63C, 1D~63D, 
4L «Mg|5 (T, nT) 
1H~64H, 1J~64J, 
4N, 605, 602 3, 6036 

ie~6 4e $vz?w&mm 

1K~64K, 1P~64P, 6 0 2 2, 6 0 3 2~6 

035 mw® 
Km®, 

— (LM) 
SSfgS (T, CTEQL) 



6 0 1 
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